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ABSTRACT ' r , 

, Hod^rn society should consider the social 1 
consequence^ of science and technology. Examples cf problems whicfh 
ha,ve recently arisen from, the increased interdependence of technology 
an4 society include depletion of the ozone layer~ of the atmosphere by 
aerosol sprays, prolongation of life by artificial means, ahd'rapidly 
increasing population due partially to improved medical care. A 
growing sense* of discomfort with ""technology is exemplified by many 
social indicators, includipg: (1) lack of interest, despite * 
widespread public demand, in recycling or reprocessing waste laterial 
unless it can be profitably done; (2) corrosion of folk knowledge 
regarding. social values in response to scientific j^nd social m 
scientific pronouncements; and (3) a general feeling of individual 
helplessness in the face of phenomena such- as overpopulation, hunger, 
resource depletion, nuclear warfare, and human cloning. The V 
conclusion is that socialApolicies shou!4 be developed w>ich reflect 
a proper government role iq, areas such as economic centralization and 
resource allocation. These policies should aid individuals in making 
Seasonable choices regarding housing, energy consumption, and family 
planning. (Author/DB^* J ' 
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COHTEXT SETTING 



Our present best guess is that we humans arg the result of 



millions of years of accidental experimenting by nature. Most of us 



are familiar with the opening sequences of thfe film ."2001:^. A Space 
Odyssey" where the scene literally jumps from an ape discovering a 



"tool" to a space station orbiting the earth. Dramatic as that abrupt 



change is, viewed from the perspective of history it is also fairly' 



representative. Whereas early humans seemed to j>lod through time we 
now seem to be rushing into the 21st Century. In fact, the 21st Ceiftury 



is already underway. Children now in the first grade will be 30 years 
old in the year 2000 and today f s high scho61 students will be at the 
height of their power and responsibility. If that surprises you remember 



that the year 2000 is no further ahead than the year 195& is behind. 



ted. by a continual stream of. inventions from scientists and 
engineers changes are coming so rapidly that only the reckless among us 



predict very^Far beyond the turn of the century. Whereas only a, few 



generations ago being old meant one was wise in the ways of the-world, 



it now means, that one is out-dated, often unable t'o tipders^and x t^e 
contemporary world which the younger gene^tiofl takes for grailted. 
Change has become both a blessing and a curse. Our q^ility to invent 



new ^hings seems to have outrun our ability to adjust to them r and it is * 
this social lac that I want you to think with me about todqy. 

But before we jump to, rather than into, the gap, think with me if you 
will about why the v gap' came into being in the first places fc 

>As a people, we Americans are-vei^r techno log id ally 1 oriented. 



v 



Foreign visitors express surprise a£ how our tour guides sd^often 

* / * * • ■ * 

stress how many tones o'f concret^f paneg of glass, and miles of wire a 
structure contains rather than/ its history o£_^eligious significance.* 

\ /• " • 

Where other Cultures adapt tp the demands of nature, we Americans often 

/ 

fight and usually overcome^it . If. its too hot, we air* condition it; 
too dark, we light \k\ tJo dry, we irrigate it; too moist, we dehumidify 



J 



• it; too cold/^e heat if. In part, the very situati<3h which we are 
discussing Way results frqm our past s\iccesse? in inventi^ng technological 



solutions to many of our problems, A result is one of the most comfortable 

V * ' - 

and efficient life styles on the planet * 

» / 

; 

( 

There are reasonable explanations for our technological 
superiority. The very fact that- our culture, excluding native Americans, 
got off to a late start was itself an advantage, Ch€ap, abundant energy, 
plenty of room for expansion, and a work ethic supported by Religious 
beliefs provided us with* the raw materials -for a technological take- 
off. Our relatively open class system and eT competitive Economic system * 
t 

also helped make us a nation that until very recently was the envy of 



much "of the world. ^ f \ ' 

-v But during the last fey years it sometime seems that 

> 

technology, and the science upon which it is -based, has tricked us. 
While technology produces the expected results, for example, a dye that 

makes meat look nice and fresh, it also produces unexpected side effects. 

■» 

Aerosol sprays provide another example of these side, or "surprise", effects. 
It /was so handy to spray deoderant under our arms, «fafe into fry pans, 



control onto hair, 6heese onto, crackers, and oil onto bolts that it 

seemed we were well' on our way to putting almost everything into spray 

form. Then someone discovered that the propellant used in aerosol. sprays 

just might be depleating the ozone .layer which surrounds and protects us. 

Surprise, how about those for interesting side effects! Format least 

. some people it seemed that our technology was on the verge of getting out 

of control-. What, they "asked, had gone wrong? p 

♦ .J 

WHAT HAS .GONE WRONG? 4 - " 

Perhaps^ it is not that technology has changed as much as the 
setting in* which we enplpy'tt. As our society has become increasingly 
interdependent, the tendency for changes # to ramify -has also increased. 
For example, ^'if one charts 5 new drugs (and life saving and Sustaining 
machines like pacemakers and artifical kidneys one finds that results . 

form-the ever present ,, J ) -Curve M , the graphic representatioji of exponentaV 

( 

growth. 1 These drugs and machines have lowered death rates and prolonged 
life,>oth intended resu3#s. But their use has rippled into unexpected 



mi?.- - 

affeas of our lives. For example, though 



the use of these marvelous 



^ ^Footnote numbers refer to the graphs and tables which atfe appended. 



machines, we.cafc beep people. alive when pefrhaps they ought to be 



allowed the right to die. We^certainly haven't heard the last of 
the *"pull the plug" cases in the 'courts. In tfee developing world the 
new drugs have made possible dramatic declines in. the death rates. 



But when death rates decline and birth r at es k remain 'high, population 
growth rates soar. In Latin American the^populatioir is doubling every 

3 4 

25 years, in Africa every 28 years. The dram& of such growth is 

r 

apparent when one considers that our own population takes 87 years to 
double at present rates, but even we are not spared the side effect? * 



X 



of this technology. The population profile of our country shows that 
A 

k 

we are becpming a population with a growing proportion of older persons* 



Political scientists are predicting some fundamental, changes* in our 
political climate as a result. Policy makers have just recently 

m 

abolished mandatory retirement afc age 65, and the* economists warn us 
that our retirement programs will be under increasing pressure as fewer 
and fewer young workers must support a growing nunfeer oQ retired workers, 



-6- 

4 * The social impact of this technology has just begun to be felt. 

A second factor, in addition to our growing % interdependence, 

« * 

is that our social values have not kept up with technological change., 
Technol9gy has provided us with disposable everything, from Dixie cups • 
to razors and even paper clothing.. 'If one follows th^jpail of the pull- 

\ • : . ' - v • . 

tab opefcer it leads to a pile of discarded aluminum cans. When we can 

produce an aluminum can from raw ore, fill it with Coke; and sell it for 

25£ and still make a profit; now that is technology! But it is also very 

" energy wasteful, so we have indented a technology to. recycle aluminum 

f • . 

cans' using only about % as much energy as it took to make the original' 

c 

can. We can recycle many other .items with similar savings-. The technology 
is here. 

^\ , • 
The dis juncture between technology and our social values is 
*$ 

also illustrated by the way we cLeal with radioactive waste from our ' nuclear 
power plants. After one abortive effort in New York State to deal with 
nuclear waste we currently are allowing such waste to accumulate at 
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A 



nuclear power plants all over this country. We have the technology to 

reprocess spent nuclear fuel but it cannot be done profitably, a basic 

✓ 

value in our. society- ; ^ 



•The values which support a recycling l^fe 



| ) - 

stylje lag far behind 



our capacity to/do^it, Americas still'tend to tfucl^e ttte quality of life 



by material standards, by how much 1 one has or us^es 



I think -some of us 



will live to see the day when the "good" and "impo: iiant" people are thosfe r 

" : - i . • ' 

who can get along with i r ess, but in the meantime, jbpe gap between our 

» , 

technology and value s,nri11 'lend support *tya *the ho^on that science and 
technology have gotten out of control. , ; 

A third factor contributing to our* growing discomfort with 



technology «has. to do with the corrosive effects jot science and social 
science on our lofog hel<l folk knowledge. All atfltures tW to make the 

■ • ' - " • //* \ 

world an understandable place. Why are some people criminals? Because 



I"/ of 



I 



of Vb ad blood"/ of course! Why: can't we see /beyond the horizon? Because 



the earth is flat! 
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In many- respects individuals in primitive cultures 
* * • 

are vary secure. They have absolute answers to life's questions • 

\ ..v 

CtoviouSLyy that is not the case *f or xis. It seems the more we learn 



the more we realize we don T t know. The experts disagree and ethical 

issues bombard us with increasing frequency. From* Darwin to HirQshima* 

* * 

was nearly a century, from Hiroshima to the Pill was t^o decades, and 

from the Pill to recombinant DNA was only one. The "good old days" • 

I 

when life was simple and answers were absolute are gone forever, banished 
by the very science in which we have put so much trust. . 

Finally, the feeling that technology has gotten out of hand 
may simply be part of the broader realization that certain forces that 
will basioally effect us are already loose in the world and there isn f t * 
much .We can do to avert their consequences, at least in the short run. 
Let me illustrate what I mean*. 

In March of 1976 the Estimated population of the earth reached 



four billion. We currently add the equivalent of a city the size of s 



Detroit to the planet f s population each week. Barring a major 
catastrophy, there is practically no way to* avoid a world population of 
6|- billion by the year 2000, with world population doubling every 3^ yearv 

V I 

at present rates. ,Bo€h Chinda and India will pass** the one billion mark 

« p - j 

and Mexico will go frcm her present population of 55 million to 103 million, 

4 

N Shortages of basic, raw materials will become a frequent 

occurrence. World demand for petroleum will axceed worid supply sometime 

before the year 2000,' most probably in the jLat^ 1980 f s, despite pur lfete 

an^l meager attempts a^t conservation. Most of us in this room will live *> 

to see the sunset of the age of , oil and natural gas# By the year 2000 

the United States may 'have only one of the 13 key industrial .commodities . 

in plentiful domestic supply, namely phosphate. Contrast that to i960 

* v 
« > 
when we imported only four of these conmodities, i.e., aluminum, manganese, 



. f 



nickle and tin. 



Finally, the .membership of the nuclear club will grow from its 
present 21 to an estimated 50 by the year 2000. This proliferation of 



1 1 



nuclear capabilities will result from two factors: the ''need to find 



« i 



replacements for fossil fuels, and intense pressures from the manufacturers 
of nuclear power plants to make enough sales to recoupe their . R&D z 
investment. As the number of nations with iiuclear capability increases, v 
so will' the possibility for accidental or planned nuclear confrontations. 
• .In short, the technology that we led along like a puppy on a. 

4 

1 - r r 

* v 

le\sh has now grown to full si?e and Is chasing us around Hipping at 
our heels, or at least thfet is how it- seems . r So I return to one of ray 

9 * r _ * 

) - {' 

major points, that is that the* fit between science 'and technology and 
our other social values has deteriorated to a point 'where it is> causing 
u§ increasing discomfdrt. . * 

THE ENERGY SITUATION: A CASE IN POINT . . 

i 

In order to illustrate the relationship between sci^pce, 

^ .\ I ^ 

technology, ,and socifel issues let me develop an example more fully. 

Since energy is bgth so much in the news and so important to the primary: 

* - * 

.industry of this state I thinkJJL/will serve ray purposes, well. % 



A "brief, look at the energy history of this country is ( a case 

I ' 

siiudy of the rapidity with which situations change in the modern world* 

* * ** 

* • f * 

As a nation we have about % of the planet's population but we consume 

30jG of its energy. In 19^0 we derived 5<# of our energy from coal'. It 

is estimated that by 1980 70^. will come from oil_ and natural gafc 



recently as i960 we were an oil exporting nation, today about of 6ur t 

7 . 

oil is imported. / In 1973, Wm OPEC shut off the oil 'it affected less 
than IO56 of our total consumption. Today OPEC oj,! accounts for nearly 
3056 of all we use. Until last year our energy consupption was increasing 
abput each year, or- looked at another way, our appetite for energy 
doubles every 18 years. Thus at present rates by 199&> we ^i 11 ^eed 
twice the amount of oil that we need today. ' It seems obvious that wfe 
simply can^t continue with "business as usual" in the energy area, but . 

» f ' 

the questions then becomes, "what are our options?". I hope it is * 
obvious by now that the question involves social -as well as technological 
choices. r > J . / • ; \)- 



One choice that confronts us is that between centralization- 
* 

or decentralization 4 in our energy systems. It is often said, for example, 

i M ~ • * f 

that' we are nearj^fcfcicdro -electric capacity in. this country because there,' 




are, few major rivers left to dam up so that additional electricity can - 
be generated, and that is certainly true if one thinks about facilities 
like those at Hoover Dam. But here, is a perfect example of how our 

i 

cultural orientation toward bigness makes us blind to some other possibilitie 

The- Chinese have designed small electric generators that are practical 

/ 

'when installed in .very small dams, like those found all over this 
country/ According to~a recent U. S. Array Corps of Engineers' survey 
there are k9> OpO existing dams of one sort or another that could be — 

Jwt aren't — used to generate electricity. That is Just one .step we 
could take toward decentralizing dur energy system; passive solar systems 
on individual dwellings would be another. The idea is to decentralize 
the system so that changes in one area do not ripple into other areas. - * 
. Whichever direction we choose we must decide on the role of 



government In, helping us get there, another social rather than scientific 

t 

problem. Through its tax incentives and the allocation of research^and 

- % t 
development money the government can do much to help or hinder diver - 



sification. Because of previous investment patterns* we have- almost naA 

* . * j£ * 

choice but to use nuclear power to brid^t the gaj^ between the fossil 

' ' * * ' - }/ \ 

fuel era and whatever is to fpllo*H, . ffad t&e rese^ch dolla^l been spread 

more* evenly between solar , -wind, nuclear, cb£l gfflffc^cat^o^, and geothermal 

\ V ' \ [X 

we might not now be as locked in- as we are oA what * I still consider a 
very dangerous power option. r 

Let's look at ,anothoa»jre ally sticky social choice we £ace. 
How do we go fcbout allocating aj'resource which is becoming increasingly 

' - i 

i 

1 - k 

scarce? Certainly one way is tdf let the price float and to let the market 

i 

decide, i.e.* those who can affdrd oil and natural gas can buy all they 

i 

wan£ as long as? it lasts. But through a long period of regulating 
prices, the second of our option^, we have kept energy at artifically 

low levels and thus have develope^l "dependencies upon these fuels to a 

^ • v 




point where Ve can at best gradually dere^tlate prices. A'third option 
is a contoination of the first two; gradual deregulation of prices along 
with tax incentives and rebates for those who conserve and additional 
taxes on those who do ipt. Apparently we are about to choose this 
--third option. ^ 

I realize that many of you m^y be getting tired of. the many 

energy related examples, so I T 11 use only a 'couple of more before moving 

« ■ ■» 

to a quite different area for a second illustration, of how science and / 
* society are hooked into increasingly complex combinations. But let me 
finish ray energy related examples. Dp we conserve or produce? The 
utility companies project current usage patterns and conclude that we ^ 
must move full speed ahead with new generating plants -and pipelines if 
^are 7 ^^ anticipated demand at some "future point in time- Now if 

r : ■ . • _ v - . 

1 demand does continue to increase ft present .rates, they are absolutely t 
right, but there is another way tcH?lew this situation. We could set 
a per capita energy consumption goal for the year 2009 and then adjust 



life styles to meet those goals, which of course would be, below those of. 

< 8 V • 

simply projecting current trends into the future. , Any of you who are- as 

o # Jd or 'older than I know that it is possible to live without air conditioning 

r 

in ctar homes', offices anfl cars and yet in the. air conditioning area alone 

.i 

it is estimated that la^t year we used more energy for that than was used 
in total in mainland China. "The need for gasoline presents us with a 
similar choice. We could'set out to reduce both the number of cars and 
the miles driven so as to need less gasoline. The flip side of that is 
to do what one of the senators from Indiana recently proposed which was 
to Convert corn, i,nto a form of gasoline. I can't help but ask if that 

is a morally defensable use, of some of the worlds richest farmland given 

> 

the 'fact that world food reserves have fallen from over 100 days ^n i960 



to about 30 presently 7 



9 



Finally,' let me ask you some personal questions as we leave 

i 

the topic of energy. With major shortages an almost certainty over the 
"*%%rb ten to fifteen years, wh JL 

do you arid your family have for 



coping with them? For example, have you thought about moving back closer 

« 

to town, buying a solar heated home or at least having som^ back-up 
t * 

* heating equijtaent for those times when gas, oil pr electricity are riot, 
i available^? Hovr about the notion of gradually replacing power operated 
this and tilats with hand operated models? Paul Ehrlich, writing in a 
recent isfcue of SlffiPTIC^i|^irie suggests that as the energy problem 
becomes really severe and 'prolonged where we live may be an important 

4 t * 

consideration. pJhrlich predicts that one'of the outcomes of frequent ^ 
shortage's will be social strains and that an increasing amount of ^ 
pleasure x in everyone's life is going to have to come from interpersonal 
relationships, and he says, "if t$e going gets rough you wor*t want to 
""be among strangers" (p. 58). But enough, I promised to get off the energy 
examples, and* I will. 
THE AMERICAN FAMILY AND TECHNOLOGY" ' 

y " Up to this point I have been using energy to illustrate some 
of the soci&l'implications of science and technology. Let me now turn 



-17- . - . 

— 

issues and concerns are inextricably linked. 

• «• » 

Technology has made American family" life among the most 
comfortable in the world. Our homes* arer 1 marvels of labor saving devices. 
They are"' heated, and cooled automatically, no more staying home to tend 



thg furnace !^ carry ashes. -Clothes and dishwashers are "automa-fife" 
* and we are less than a v generation away from using solar power to dry 

•;• " x * — \ 

Clothes, like my motjier did. Freezers and refrigerators preserve food., 
stoves and micro-wave ovens cook it, garbage disposals grind it, and 

/ ■ 

compactors mash it . When ii is time to go to the ,store we jump into our 
cars .with automatic starters, automatic chokes^ and climate controlled 
eight speaker environments*. In short, homemaking need no longer be a 
full time job,**hough it may sti3^be some of the most trying work 
around. M(y point is J;ha^ it is now possible for both adults in an 

y 

American" family to work outside the home and s^rll rear a family and 
keep up a house. In fact, it is the desire to have more of these material 
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goods that partly explains why the husband the sole wage earner in 

• * * * 

onkrl3 out ot*h7 million American households. 

But ert'the same time that technology was "freeing" the American 

r 

family from the drudgery of earlier years.it was also taking many of the 
traditional decisions j away from it. 1 Our food and water are full of/ 

• r / 

< -\ / 

chemicals we don f t even understand and sometimes we don f t eveg/want. 
The media beams f programs into our homes that we sometimes wish our children 
wouldn't .watch . The devices that fill our homes- have become so complicated 
that Children see their parents having- to resort to the service specialists 
when this or that breaks down. For example, during last winter's fuel ^ 
shortage it was discover^, that a surprising number of family's had no . 
idea of how to re-light the pilot light on their gas furnaces. Schools m 
use tests parents do not understand, summer camps are run by Recreation 
spe<kalists, and on and on. Maiiy of the services once prcjvided by th^ 
family\are now provided by specialists outside the family who employ;^ 1 
complicated technology in their work. 



With the things I have Just described going % an, what has been — 
• * 

; > 

happening to the American family? As I have already indicated, in two- 
« 

thirds of the two parent families /both work outside the*"ifabme . Four 
out of ten children born in 1970 will spend part of their childhood in 
a one^ parent family, and this in a social context that still has rather 

traditional views regarding what familfes ought to look like. With the 

» m v 

4 

, aid of technology parents are waiting longer to 'begin their families, 
ajad when they do have children they are having fetfer of them. The price 

1 of rearing the children who are born is increasing^amaticaliy, partly 

i f 
because our standards of what is necessary for children continually 

rises. Today's child we&rsjferaces, has regular medical checkups, takes \% 

vitamins, takes lessons^for almost everything, has his own T.y.'s and 

stereos, often his. own cars, and-see college almost- as a social "right". 

Whether these developments hotfT made^the American family of 

the 1970' s better, or worse than.'jftiose of earlier years is a matter *of 

\ 

serious ^debate and many Sunday/morning sermons ? B*it in the context of 



this seminar, technology 1 s 'impact on the Anerican family has put that 
family into conflict with many traditional values* Let me illustrate 
what . I mean by using a series of qu^tstioifis: 

r " 

It Who should decide what children learn, the parents or 

society? If it is the parents, how can they begin to 

V 

exercise that control giv^p the present technology of 

t 

i% 

the mass media and the freedom <5f movement enjoyed by 
their children? 

c 

,2>v I s "it the parent's responsibility to provide the 

traditional things for their children or has the parent's 



role become one of selectijig the right specialists to 

■» * 

provide those services? 
3. Should parentjs have the right to terminate unwanted 

pregnancies or is the "right to life" more important? 
U. Should the government continue through tax incenti^s, to 

encoitrage families to have children, remain neutral, or 

* • * 

actually institute a series of economic penalties? 



V 



Finally,, let me leave ifae family by Just alluding to a , 

/• < I • 
, , _± ^ pi ■ 

scientific .development that may'riake, everything I have, just mentioned 




ejje 



* 



look like child's play. On March^i, 19^3* HIS IMAGE — THE CLONING 

- f/. . 

OF A MAN by David Rorvik, was released. - Rorvik 1 s book, which h^p since 

, : 7 ■ 1 • • ■ i 

been hofly disputed, claimed 1^nat; an- anonymous millionaire had a clone 

/• Re- 
made of himself. Most scientists at my university, a leader in cloning - 

research, believe that the cloning of humans is not yet possible, but 

that it may some day be.. But even^now frogs are being successfully 

c loaned. I have a hunch that most of us will liv.e to see the day when 

human cl6nes are a sci^ntif^c possibility. Can you imagine the social 

implications of sucti a breakthrough? Who will' have the right to have a 

clone of him or herself *made? How will the female ! § role change when 

there is no longer a need for her to .bear children? What legal rights 

will clones have? How will traditional religious belief s accommodate 

to such a development? Should th^jgovernment promote the development- 

of* super 'humans througythe cloning device? Well, I think you see^what : . 
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I mean about the social implic addons of such a scientific development* 
In sunmary, let me say that- if I could only have ybu remember 
thing from all that fhave said, it would be' that things increasingly^ 
are* never as simple as they seem* Science and technology have done 
marvelous things for us byt we must always be looking for what Bob 
Hanvey has termed," the "hidden wiring." In the Iqpg^run the social 
implications of scientific ajid technological changes may be the most 



difficult of all for us to cope with. 



.SUMMARY . * 

^ , ' ' k 

Science and technology {are neither bad nor ♦good,, they; just are! 

If at times technology seems 'to have gotten out of control, perhaps it 

is .because the social setting in which we employ it has changed. Certainly 

' one of the' most basic changes is our ever growing interdependence. Almost 



/ 

/ * 



by definition this means' that a change in one part of the .society causes 
changes in- other parts of the society, often-in unexpected ways. As the* 
pace .of chartee seems to continually accelerate the gap between what is 



9 

/ 



\ 



possible with our technology and what our social values will support 
seems to widen. . We must not become sq preoccupied with science and 
technology that we Ignore their social consequences for^in.the long- 
those may be^the most difficult problems of all to solve. 
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Developing Countries, 
1776 to 1975 




Table #K The Amount of Time Required to Double 

' V* ' 8 
be Population In Selected Areas 



Area - 
Europe 

North America 4 

Asia 
Africa 

Latin America 
World 



Growth Rate 

.7Z 

.8Z 
' 1.0Z 
2.3Z 
2.5Z 
2.8Z 
2.0Z 



Tine Required' to 
Double Population 

99 years 
87 years 
69 years 
30 years 
28 year 8 
25 years 
34 yeirs 



XT 



Age-Sex Population Pyramids: Rapid, Slow, 

and No Growth Models 



Rapid Growths 
(MexteoT^ 



F 



i r 



■ \ 



Female 




Age 



Slow Growth 
(Urged States) 

Years of Birth 



85 + 




79 



65-69' 

60-64 

55-58 

50-54 

45-49 

40-44 

35-39 

30-34 

25-29 

20-24 



J 



Male 



i 



3 



Female 



15-19 


<-* —I 


r — — 


10-14 


*_ » : 





0-4 



B efore 169 0 
1890-94 
1895-99 
1900-04 
1905-09 
1910-14 
1915-19 



1920-24 
1925-29 
1930-34 
1935-39 
1940-44 
1945-49 
1950-54 
1955-59 
1960-64 



1 



2 4 6 



No Growth 
(Sweden) 

ID 



7 t 



i i r 

6 4 2, 

PtrMntOff 



r 
















J 


J 















Female 



th — r 

2 4 6 



0 

ERIC 



8 * 4 2 0 2 4 6 8 
Percent of population 



1 f 
6 4 



2 0 



roretnt or ropuunon 



30 



29 



** h i 

SAMPlE RESULTS IF 
25 PER UOOO BIRTH , RATE 
RECOMMEND ATIONS ARE FOLLOWED 



V20l£ 



J 



INDIA 



BANGLADESH 



eric 3: 




600 MILL J BILLION 



MEXICO 55 MILL. 10? MILL 



"> v , • . $ .... 



77 MILL I?? MILL 

/; - " 32. 



r 



B-15. World Energy^ Consumption, by Types of Energf, 1960, 1970, 1980, 1990 
(quadrillion Btus a and percentages) 



I960 1970 * 1980 f . 1990 





quad. 


percen- 


quad. 


percen- 


quad. ' 


percen- 


quad. 


percen- 


• 


Btus 


tages , 


Btus 


tages 


Btus 


tages, 


Btma 


tages 


Coal 


61.5 


46.7 


66.8 


30.8 


79.2 


26.7- 


>2.0 


22.1 


Petroleum 


45-3 


34.4 


96.9 


44.7 


132.3 


44.7 


165.0 


39.6 


Natural Gas\ 


18.0 


13.7 


40.6 


18.7 


56.8 


19.2 


77.1 


18.5 


Hydropover and 








15.4 




18.8 


4.5 


Geothermal' 


6.9 


5.2 


11.8 


5.4 


5.2 


Nuclear . 




• 


0.8 




li.6 


4.3 


63.6 


15.3 


Total 


131.7 


100.0 


216.9 


100.0' 


296.3 


100.0 


416.5 


100.0 



hours . 



: — 1 — ~ ~ i — 

*British thermal unit. ' One quadrillion Btus is equivalent to 500,000 barrels of petroleum per day for a y 
year; 40 million tons of bitumlSouf coal; 1 trillion cubic feet of natural gas; or 100 billion kilowatt 



SOURCE k -Based on U.S. Department of the Interior, Energy Perspectives: A Presentation of Major 
Energy and Energy Related Data (Washington, D.C.:, U.S. Government Printing Office, February 1976), p. 8. 
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^ World Energy Production 
Consumption, and Population, > 
1950 and 1974 



Energy 

2,500, — 




IZ]6ntrgyC*Mumprfan 



1950 





1 



Population 

p 

2,000 



i,«5o 



I .ooo 



500 



fi ' i i it m mi in 

>r Afh«0 ^ y 



Cnergy 



\ 



1974 



A. 



'I 
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tjfcjn' W^n usm£1 MiS Sl " 1 tff' ^^ S^ 
Amwrk* em* «p* e»3*™ eotf East 

EUTMft 
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J 

i 



Population 



-f2,OO0 
1,500 
1,003 



500 



UK 



PER CAPITA EN6RV USli; 



U.S. 



INDIA 



BRAZIL 



II»S<I7 UNITS 



UNITS 



6 25 UNITS 



GZ "TIMES 



19 TIMES 



MEXICO 



1, 1 73 UN ITS 



IO TIM-ES 




63 UNITS 



188 TIMES 
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Table #3 Indicators of World Food Security 
1961-1976 (million metric tons and days) 10 

Graiji Reserves as 

Equivalent Days of 

- of Idled Annual Grain 

Reserve p g ^ v Total Consumption* 

StOCkS f% mm \ . . * 

of Grain* Cropland \ Reserves 

(million metric ton x 



1961 


163 


68 


231X 


105 


1962 


176 


81 


257 \ 


105 


1963 


149 


70 


-v 219 \ 


95 


1964 


153 


70. 


223 V 


87 


1965 


147 


71 . 


218 " > 




1966 


151 


78 


*~~T229 


84 


1967 


115 


51 


166 


59 


1968 


144^ 


61 


205 


71 


1969 


159 


73 


232 


85 


1970 


188 


71 


259 


89 


1971 


168 


41 


209 


71 


1972 


130 


78 • 


2*08 i 


69 


1973 


- 148 


24 


172 1 


55 


1974 


108 


0 


108 \ 


33 


1975 L 


111 . 


.0 


111 v_ 


35 


1976 b . 


100 


0 


100 


31 



a Ba8ed on carry-over stocks of grain at beginning of crop year in individual 
countries for year shown. Stock levels now include reserve stocks of 
importing as well^as of exporting countries , and thus are slightly higher 
than previous published estimates. ' * 

^Preliminary estimates. J$ 



